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Ro030043860 #^ 2003/10/23 

afl^^ ^ H o Vl ^ {method for manufacturing metal line} 

£ 5^ ^r.^H «<H^ ^S^m #£r^Hl sj*fl ?H Afl^j *H§*^ 

£ 6^ £ ^ ^ SEMA>^1. 
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^1020030043860 <H*V: 2003/10/23 

SHg-^-ofl #4l7} ^7>£ S^-a- 7>^] 7.fl^L» A}-g-SH , =4* afl^o.^ 

<9> £ la vfl^l £ lc^ ^2fl 7l#ofl 4^- ^ Wfl^^) ^ ^-g- ^<5}-7l 

<io> ^sfl 7]^] af^ =4? tiflA]^ tg^ « 0 >^£- ( £ l a ofl 3E*1€ ^o] , ^ s}Jf ^ 

wfl^l(2)ol ^a]^ a>£^ 7l^(l)-S- °H , #7l 7]^ flofl -fr^O) £ 4 

A>ol^.nV( 4) ^. ^ s tg^Jl U^, #7l ^-A>o]cn]-(4) o} ^ ##tq-o. ^fj}^ ^ £ ^ 
^ ^tiflAi(2)^ ^^-1- 71^ 5fl^(9)* ^#W. 

<11> °1<H, 5- lbofl W><2]- ^ol ( AV 7 ] ^-^-nT- ^^o. a jA aS ^ # 7 ] ^>ol = ^- 

3? €eH^ -fr^-S- 2*1 *V^f ^Hfl^i(2)^ <H^-# 71 ^ sen (hl )o. ^ 

tVcf. ^€ ^7] n^^r 

<12> #71 ^ ^ ^ X\ t ^(hl)i 51*11 ^ ^HflAi &^o\}±r ^4? ^}°) 

^-SV(5)ol #7l #4* ^-A>o] =BK5)^r ^ ^tiflAi^ #JjL ^ tifl 

A! ^ ^ 7 ]^ o^o. wj-^Hr ^Zj- ^ , <£.*fl = .(R.F.) 

^S\B\^ Alzl- ^*1*H #7) ^ M°1 = D -If ^M*^. oH, #71 ^Z]- 

^£ o>H^( Ar ) ol-g-^H , #71 o>=^ ol^ o.^ ollui^l* 7V^lJl ^ ^ ^ 
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^1U20030043860 #^ «J*>: 2003/10/23 

<13> zLe) cf^-, £ i c ofl £A]^ w>sq- ^-ol, a o v 7 ] 3-E«( hl ) ^igofl (wetting) ^e}- 

<14> £. 2^ ^Efl 7l#o)] 4^ &*fl^ *4.^f>}7] 3]^ SEMA>^o]cf. 

<is> ZLeiM-, ^sflo} 7 ]-o)iA^ ^71 -H-^i^ ^^91 ^}o}^^ ^ 

33: #eH^ -B-^sv ^ ^«11^# «3*H -frsl^ 71^71 

7H1 ^ ^ ^ ^^9] nfl^ ^go] aV ol s^^xz:^ ^ o] ^-^^.CfS. 

f^fi.*^. ^1^>, ol*^ #71 7l^7l7> ^7}£ ^ o. f £ 2 ^ 3E*1 ^ H>^. £ 

ol, ^71 ^ ^^o\ ^^0_S. #^5)ol nlj^j ^ o] g-^o] Ojoj 

<17> OH1 *M*>7l ^Sfl °>#£ ^ O.^A-1 > £A} ^zj. ^6(| o} 

*fl -ff-^^Hl o. oi -g-^i- TjAi ^ ^.g. Aj- 7 i s.^ 
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^1020030043860 #<N <Qx}: 2003/10/23 

7>^ -B-^i^ ^ ^>ol = ^ *>3j|3. #7$^, #7l ^ofl #B)-S 

^-Tjl^-, ^ofl ^tiH^-g- ^H^l ^^1* 3* ^ tbcf 

<19> #71 £^ Afl^g ^HH, 4^7}^^ Ar7>i,F7l * N7l# 7 >i# °l-g-*}£), # 7 1 F 

7l ^ N711- If*t 7>i^, yf^-^^Tfl^, NF3/H2/N2, NF3/He/02 ^ NF3/He # ^M-^ 

<20> # 7 ] S-e^p].- P>ol3 S ^)iola. ^ <^.°flH # <^ *<H^ °l-§-*H ^49*1 ?1 
^ ^r£^ 18~500°C€- -fM 

<2i> oi*> f -a w>^-3}^ ^Hl# ^-S*H #Afl*i ^^§>^ 4^ 

<22> £ 3a vfl^l £ 3ctt ^<H1 4^- ^ wfl^^l ^ H o^-i- ^^^7l ^^^^iojcf . 

<23> £ igj-^ofl tcJ-E. ^ yfl^^ ^ w c V^^. j £ 3a0l l £ A]^ ^ , ^yfl ^ (21) o] 

^^1^ ti>S^l 7l^r(20)* °H, #7l 7m floj) -e-^n}-(22) ^ ^M^- 

^"(23)* ^V^lS. 4-§-, #71 ^-A>ol = nl- ( 23) 4)6{| ^HflAj(21)o} o^Jhho. ^ 

*l7l^ sfl^(26)-i- <8^th}. 
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TD20030043860 #^ 2003/10/23 

<24> nsj £ 3b ofl j£X|s1 ^-o] ( aj- 7 | ifl^J-g; p>^HS ^>ol = 

^ 31 -a-^^v-i- £^ €-^(h2)* *§^is}JL \}*\ , ^7} sfli^ ^1^ 

<25> olnfl ) a o v 7 ] £ai *3 €-^(h2)^l £j*ll ^ ^wfl^(21) g.#°\}±: ^ A- 

^ wfl^d ^ ^71^ <g^^- M*>^ *!U-a- tb^-. SL*v, ^7] -fr^tq-^ <£*y*\9l 

^-A>o|c^-^ ^ ^ ^ a) ^Aj-s]7fl Sg{ ^ S ^ 7^717} ^ 

<26> n}^, ^7) £X\ X\y_jr ^ o_ ^ s j ^ _ Ar7 ^ > N7 ) ^ ^t^j. ^ 7^- o] 

-g-<5>o} £A1 xfl^ ^ o. 5= 3c ofl w>Sf ^oj, Aj- 7 j ^4? ^. 

4°|HS|f ^T^JI, o]^ Aj- 7l S ig 7l^7l7> #7>^ -fHd^ S^<H1 

-a^^-(SiON)(25)# ^^W. ^"71 N7l ^ F711- M]^7}^, w>^^*>7fl^, 

NF3/H2/N2, NF3/He/2 ^ NF3/He # sr>M-^ 5 ^€4. 

<27> s^p].^. CCPCCapacitively Coupled Plasma) iE^b ICP( Induct ively Coupled Plasma) 

<£.oflH( R . F .) 3-g-*H ^HH^M, ^ til-ol^^ s^sH ^ai 

^1^4 #e->^^> ^B] Jl^^I- ^ ^Js)^ DFE(Dual Freqency Etch) ^>-§-W. 
5Eth ^71 #^n> <g.o\}2. i2H WHP(Wave Heated Plasma) ^ 4o| 3S 3H*-i- 

^-g-^H ^r-SL ^cf. *V^, ^"71 #5^} «o V ^ £^ Afl^ ^o)H, Afl^ 7>i # 

<28> £ 4 ^r ^olHS. ^o]ti. wj-Al^. ^-%-i5}o^ ygA$X\i) ^Z,v}o\) o] £a1 ^ ^ o_ 
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"1820030043860 #^ <U*}: 2003/10/23 

<29> A-flyg 7}^S- NF3/H2/N21- a>-8-*}^- ofls. ^S>7l5. ^ 

<30> *}^ ( £ 4 <h] u}<2}- ^o], N2/H2 ^ NF37> *V-g- £.5.^ , s>7l^ ( I )3f ^-o] NF3Hx7> 

^ 5 d ^71 NF3Hx ^ ^(h2H <5>Jf ^^wfl^ &^°\) 

4? ^-A>olcnj-( Mt _ 02 )i). tiV-g-f- _o S ^ , ^>7l^ (n)5} £<>1 (NH4)2Mt-F6 ^Bfl^ *>-g-Jf 
^£tf. ol Jf, tiV-i-^-^l-^r <l*1sH £]*fl, ^>7l2l (m)^ Mt"F4, NH3, N2 , H2 

<3i> N2/H2 + NF3 ^NF3Hx ( I ) 

<32> NF3Hx + Mt-02 ^NH3( mt-F3)y (H) 

<33> NH3( mt-F3)y -^Mt-F4 + NH3 + N2 + H2 (m) 

<34> 03 7 H, Mt^ ^H^H, mt-02^ ^4? ^°l^ B -li 

<35> £ 5^ ^r.^lH «o v ^* 3-§-*H 1HH?1 l-e^Hl ^ 43 ^-i: *WHr 43 

# ^^*>7l ^7H^, ^ 71-^S NF3/H2/N21- A}-g-*}^ 

<36> ^7-1, §>7l (IV)^3f NF37> NF2 ^ F" 3. ^-Sfl5]jl, §>7l (V)^ ^o] ( F7 ]7l- 

^ ^-Alol^n^M,.^)^ S}-^ Mt-F4 ^ 027} ^slt}. o^, srj.7] (VI)^ £0] , 

^oM Mt-F4 02^r tq-Al ti}-§-^>^ 3Mt-02 ^gBflS] wV-§-^l-ol #7l aV-g-SfA}- 

#^1 ^H^Hl ^>7l (VE)^ Mt-F4, N2, 02S AA £*fl^<H ^ 

<37> NF3+ e- ->NF2 + F- (IV) 

<38> 4F+Mt-02 ->Mt-F4 +02 (V) 
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TO20030043860 <£?•}: 2003/10/23 

<39> Mt-F4 +02 ^3Mt-02 (VI) 

<40> 3Mt-02 + 4NF3 -*3Mt-F4 t + 2N2 T+ 302 T (VH) 

<4i> ^, £ 4 D ^ £ 5i a>^- ^o], ^-71 F7l^ ^ ^AVol£LB|(Mt-02)^- aV-g-SH ^4? 

<42> ^Og, ^-71 4^7>^ ^ N7lfe #3*1^ C _ H jjj.^ ,£0.^ o.^ , #71 -f 

-ff^ C-H-N sl-tl-l- 7>^1 SiON ^.^^-(25)o] ^ 

«fl^i(21)2f ^7l^o.S ^ ti ]]^(25)^: 

<44> £ a. ^d\] 4 s ^ ^4 SEMA>^lolcf. 

< 47 > a. Mj-^ofl 4^, *W *3 ^ -B-^^l #ef^p> y o^* °1 

-§-t!r £^ 4^ ^* °}^\, 4^7fiS^ NF37]-^o11 N7|7> N2 NH37> 

€ ^tifl^^l ^flSRr ^-Al-olcnV^. ^T^Kr -^Ajojl #ejr^Aj -ff-^o] C _ H ^ 
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* C-H-N ^^H§- JjLS^M: *§^$M=k ^-eM, 7)^2] ^3)^ ^)z]- a] ^ 

-B-^^ *^o.S tf^- ^-^lafl^-S- ^-4=^^ 

<48> ol^oflA^ ^-o], ^- o. s«j Alz^- ^^oZf =^ nfl^ ^ AH1 H o V ^ £ 

71 Ji^o] s£ 7 ) ^ A) $-£^<q 2)4^ ^<L5L*] , 

^ -fr^^H^ -8-71 #oiq- ^ f-o] ^o. S o} o>^-7flAj( out -gassing)* -g" 

<49> £ *V 7 ^ l^Z^S. <^7l^ F7lofl ^ Bfl ^ ^A>o] c nV-g. ^ aT-O.ofl 

o_JL*|, ofs^ ol-g-o^ o.^oflui^ofl 1-5^^ #23* 7>*>^ 7)^ H] JZ^H SBfl ^1*0} 

S^H^ *^^1 ^^^91 ^ A o V * ^1 nfl^ ^. 

<50> ^ f ^ igx$o_ xjv}o)^o) ji^^sj-ofl Ofej-, ^ 7>*1 ^-2:14 ^ A>o]^ 7 > 

^£ ^ = 5.3^3] ^^^^1 M}^ 7}^}^, ^B\^Z\o] xgoj^ l4 7 >^ #:§]o) o^h. 
5- ^# «^ ^ 

<51> 7lEf, ZL ^^HH ^^Tfl ^^1^ *r 5^. 
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^ ^tifl^o] ^sKr 

#71 7}% $H1 #7l *>^f #^Bfl^^ ^#A]7l^ 7}& ^r#^ 

#71 ^cfl e^E^B #^°> °l-§-*M £# 43 *1*3*1^ #71 ^^^1 6} 

f% ^«fl^ K^) ^ *fl7^^. -g^H Aj-71 #e)^# -o 

^n|o^ &.x£6\] Ji^nV^. ^Aj^ 

#71 ^ffl ^ ti flAj^- ^nKg. Dfl^Al7l^ ^7j|# JL** 3^ ^ <5Rr 

^ till -id ^ ^ u o^. 
2] 

*H 1*1 &<>H, #7l £# Afl^ ^^H, ^l^7>^ Ar7>i, F7l * N7l# 5L*tb 7>i# 
[$^* 3] 

*H 2%Hl SU^i, aj-71 ^l^7>^ NF3/H2/N2, NF3/He/02 3l NF3/He # ^st) 
[^t 1 * 4] 

*fl l*°fl 5a°H, #71 ^Ai Afl^ ^HH, /-fl^ £51^ 18~500°C<y 3* ^ # 

^ WflAl^ ^Aj ti c V^. 
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[^*o v 51 
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[5L 2] 
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[51 6] 
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